ANNOUNCEMENT 


Modern Mathematical Texts 


A Series Edited by 
CHARLES S. SLICHTER, M.S. 


Professor of Applied Mathematics, the University of Wisconsin 
A series that in the selection of material and in the treatment-of the various 
topics, aims to conform to the modern conception of mathematical courses. 


We believe that engineering teachers will find much of interest in these new 
textbooks. 


Elementary Mathematical Analysis 
? college geometry HARLES 
490 pages, $2.50. Ready Sept. 22, 1914. . 


The Calculus 


A Textbook for Second Year College Students. By Henry C. Wourr, Ph:D.,. 
Assistant Professor of Mathematics, the University of Wisconsin, and H. W. 
.D., Assistant Professor of the University of Wisconsin. 
Ready 


Mathematics for Agricultural Students 
By Henry C. Wourr, Ph.D. 310 pages, $1:50. Ready October, 1914. 


For Announcements of Other McGraw-Hill Books See Ad Facing Page 1 


MS GRAW- BOOK 


= 
= 
S 
S 
= 
| 
=| 
=| 
i=} 
=| 
S 

3 
=| 
—| 
= 
3 
== 
=| 
= 
=| 
= 
= 


Vol ‘Lancaster, Pa., SEPTEMBER, Ne 2 
M°CRAW-HILL- BODK:COMPANY 
ai 
H : 
|e 
| 
Zono- 1 
4 | 
| 
New York. - BERLIN = 


Great Factors 
in Promoting 
Engineering E:ducation 


Engineering Record Electrical World 
Devoted exclusively to civil For 38 years the leading 


engineering. The most pro- 
gressive and useful paper 
....? Published for those inter- 


ested in the design, construc- 
: . ‘tion and operation of civil 
engineering works. Noted 
forthe great practical value 
of its articles. 
Published weekly 
College Rate $2.50 a Year. 


Electric Railway 
Journal 


The accepted authority 
everywhere in all branches 
of electric railroading. In- 
valuable to the man who- 
ts to take up electric 
railway work. 
Published Weekly 
College Rate $2.50 a Year 


electrical journal of the 
world. The best medium 
for keeping in touch with 
electrical engineering devel- 
opments and with cur- 
rent practice in the 
applications of electrical 
engineering principles. 
Published Weekly 
College Rate $2.50 a Year. 


Metallurgical and 
Chemical Engineering 


The only paper devoted en- 
tirely to industrial chemis- 
try and metallurgy. Recog- 
nized throughout the world 
as the leading exponent of 
progress in these fields. 
Published Monthly 
College Rate $1.50 a Year 


Sample copies for your classes sent on request 


McGraw Publishing Company, Inc. 


239 West 39th Street 


New York 
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THE RETIRING SECRETARY.* 
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Norris, its originator and Secretary of the Society for the past 


* Professor Norris as retiring secretary, remains a member of the 
publication committee. This editorial is published by his colleagues with- 
out his knowledge. 
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EDITORIALS. 


five years, ceases to be its editor. I am sure that it is with 
keen regret and a sense of personal loss to each member of the 
Society that Professor Norris finds that his present position 
as an Editor of the Electric Railway Journal makes it im- 
possible for him to continue this work. It is proper to record 
at this time and place, the words of appreciation for his 
services spoken by members of the Society at the Princeton 
meeting. 

Professor Allen: ‘‘The Society is not in the habit of cast- 
ing a vote of thanks to the retiring officers but it does permit 
some members of the Society to express their appreciation and 
I desire especially to do that in the case of our retiring secre- 
tary. He has served for so many years and so acceptably 
and the only fault with him, if it may be called a fault, that 
may be discovered in his service is that the energy of effective 
service which he has displayed has made it more difficult than 
ever before for a new Secretary to come in, with lack of ex- 
perience, and take up the work which he will be called upon 
to perform. And some of us who in the old days knew what 
troubles belonged to a Secretary may, by what some people 
call the process of integration, realize to some extent what the 
work of the retiring Secretary has been. And I in that way 
feel that I am able to voice the appreciation of the Society.”’ 

Professor C. F. Scott: ‘‘ Aside from the many well-known 
qualities of our Secretary, I am led by one in particular, to 
heartily second this motion; and that is his work in the build- 
ing up of the bulletin. We all know what it is. That should 
certainly be mentioned, and possibly foremost among the good 
things we say and always think of our Secretary.’’ 

President, Dean Anthony: ‘‘To those of us who have been 
in the office under the Secretary, we can speak most feelingly. 
I do not think the members in general can begin to appre- 
ciate the amount of work which he has done. It has been a 
work of a very great value you all know ... and he has kept 
the president very busy during the past year. In his quiet 
and gentlemanly way he has done just the right sort of push- 
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ing; and if my services have been acceptable to you, it is 
largely due to Professor Norris. 


The President’s Address.—The introduction of shop courses 
in engineering schools in the early days led many and espe- 
cially those who were firm believers in the old classical edu- 
cation to identify engineering education with the shop and 
to think of the engineering school as a high grade trade 
school. 

President Anthony does well to call the attention of engi- 
neering educators and others to the essential unity of all edu- 
cational subjects. To-day we are considering more and more 
the essential value of many of the subjects which were ex- 
eluded from the curriculum of engineering schools in the early 
days. The difference between the college of letters and applied 
science courses is not so much in the subject matter taught as 
in the attitude of the teacher toward the subject. There are, 
to quote President Anthony: ‘‘Three evils that appear to 
have grown out of engineering education, namely, the unfor- 
tunate breach which developed between letters and applied 
seience resulting from a failure on the part of teachers to 
appreciate the difference in methods necessary to approach 
the two classes of mind; secondly the undue importance 
ascribed to subject matter in colleges of letters and science; 
and thirdly, the great differentiation in subject matter toward 
which engineering schools have tended. But the three may 
be included in the one charge of failure to codperate, to 
coordinate, to maintain unity.”’ 

The three solutions being tried in this country are: 

First, giving our engineering students a preliminary edu- 
cation in languages and the humanities. 

Second, increasing the amount of time devoted to these 
subjects. 

Third, modifying the college of liberal arts to meet more 
nearly the needs of modern industrial conditions. 

None of these solutions can be successful unless we recog- 
nize the essential unity of all educational subjects and all 
teachers codperate and codrdinate the work of education. 
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NEW MEMBERS. 


ALLEN, H. D., Instructor in German, Case School of Applied 
Bauer, F. S., Assistant Professor of Mechanical Engineering, Uni- 
versity of Colorado, Boulder, Colo. ...............-ceeeeces 
Brown, Carrot G., Instructor in Electrical Engineering, Cornell 
CHaRLES, R. L., Assistant Professor of Physics, Lehigh University, 
CurisTIAN, J. W., Instructor in Engineering Mathematics, Univer- 
CuuuiMoreE, A. R., Professor of Civil Engineering and Dean of the 
College of Industrial Science, The Toledo University, Toledo, O. 
DanrortH, R. H., Engineer Assistant to Head of Post Graduate 
Dept., U. S. Naval Academy, Annapolis, Md. .............. 
Dickinson, L. P., Professor of Physics and Electrical Engineering, 
Rhode Island State College, Kingston, R. I. ................ 
DunuHaM, Heber, Instructor in Mechanical Drawing, New York Uni- 
Eppison, WM. B., Assistant in the Dept. of Mechanical Engineer- 
ing, Columbia University, New York, N. Y. ..............+. 
Epwarps, WM. W., Professor of Civil and Municipal Engineering, 
University of Alberta, Edmonton South, Alberta, Canada. .... 
Fisk, WixBur C., President, Hudson & Manhattan R. R., (Hudson 
River Tunnels), 51 West 73d St., New York, N. Y. .......... 
Fo.k, JOHN T., Instructor in Mechanics and Shop Work, Louisiana 
Industrial Institute, Ruston, La. ... 
FRAZER, JOHN, Dean of the Towne Scientific School and Assistant 
Professor of Chemistry, University of Pennsylvania, Phila- 
Fry, H. P., Assistant Professor of Mechanical Drawing, University 
Gorrow, Epw. M., Field Organizer and Assistant, Extension Divi- 
sion, University of Wisconsin, Madison, Wis. .............. 
HaMILTON, Epw. P., c/o Editorial Dept., John Wiley & Sons, Inc., 
Harris, WaLrer B., Professor of Geodesy, Princeton University, 
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NEW MEMBERS. 


HasEMAN, CHARLES, Professor of Mathematics and Mechanics, Uni- 
HeEiLMaN, M. P., Instructor in Mechanical Engineering, The Penn- 
sylvania State College, State College, Pa. ...............+-- 
HorcuHKiss, Homer J., 5044 Cedar Ave., Philadelphia, Pa. ........ 
Knapp, W. A., Assistant Professor of Structural Engineering, 
KNOWLES, Morris, Director, Department of Sanitary Engineering, 
University of Pittsburgh, Pittsburgh, Pa. ................-- 
LaMBIE, J. S., Assistant Professor of Civil Engineering, University 
McFaruanp, D. F., Assistant Professor of Applied Chemistry and 
1st Assistant in Chemistry in the Engineering Experiment 
Station, University of Illinois, Urbana, Ill. ................ 
Marvin, Henry H., Assistant Professor of Physics, Tufts College, 
Mrtakr, A. V., Assistant Professor of Drawing, University of Wis- 
Miter, N. C., Instructor in Mechanical Engineering, The Pennsyl- 
vania State College, State College, Pa. ..............++.+-- 
Myesrs, C. C., Professor of Codrdination, University of Cincinnati, 
NEEL, Wo. T., Instructor in Civil Engineering, Washington & Lee 
PHALEN, Harotp R., Instructor in Mathematics, James Millikin 
PHELP, Howarp E., Assistant Professor of Civil Engineering, Uni- 
versity ef Oolesade, Boulder, Colle. 
Puant, L. C., Head of the Department of Mathematics, Michigan 
Agricultural College, East Lansing, Mich. .................- 
Price, Cuas. B., Instructor and Assistant Supervisor at Evening 
Trade School, Worcester Trade School, Worcester, Mass. .... 
Root, R. E., In charge of Mathematics and Mechanies, U. S. Naval 
SuHepparD, H. 8., Instructor in Electrical Engineering, University 
Spence, D. W., Professor of Civil Engineering and Dean of Engi- 
neering, Texas A. & M. College, College Station, Texas...... 
SyYPHERD, W. O., Professor of English, Delaware College, Newark, 
THomas, R. P., Instructor in Applied Mathematics, University of 


5 


1914 


1914 
1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


1914 


| 
| | 
| 
| 
| 
| 

= 
| 1914 


APPLICATIONS FOR MEMBERSHIP. 


Usry, E. L., Assistant Professor and Head of the Department of 


Manual Training, Ohio State University, Columbus, O. ...... 1914 
Waters, E. O., Instructor in Machine Design, Yale University, 

Wirick, C. M., Instructor in Chemistry, Junior College of Crane 

Technical High School, Chicago, Ill. .............-----eee- 1914 
WirHaM, R. L., Instructor in Electrical Engineering Design, Wor- 

cester Polytechnic Institute, Worcester, Mass. .............- 1914 
Wricut, D. M., Sec’y and Treasurer, The Henry & Wright Mfg. 

Co., SB Trving St., Hartford, Comm. .. 1914 
Youne, C. R., Assistant Professor of Structural Engineering, Uni- 

versity of Toronto, Toronto, Ont., Canada.................- 1914 


APPLICATIONS FOR MEMBERSHIP. 


Beaver, J. L., Instructor in Electrical Engineering, Drexel Institute, 
Philadelphia, Pa. 

Carter, H. G., Assistant Electrical Engineer, Public Works Dept., Sydney, 
New South Wales, Australia. 

CLARK, FRANK D., c/o R. C. Wilhelm & Co., 104 Wall St., New York. 

Dogcett, L. A., Professor of Electrical Engineering, U. 8S. Naval Acad- 
emy, Annapolis, Md. 

GeE, E. C., Texas A. & M. College, College Station, Tex. ; 

Havens, Wo. W., Civil Engineer, 469 East 134th St., New York. 

Hickerson, T. F., Associate Professor of Civil Engineering, University 
of North Carolina, Chapel Hill, N C. 

Hoce, WM. T., Instructor in Civil Engineering, The Tulane University, 
New Orleans, La. 

Mourpuy, R. K., Instructor in Engineering Chemistry, Columbia Univer- 
sity, New York, N. Y. 

SHELDON, S. R., Dean and Professor of Electrical Engineering, Govern- 
ment Institute of Technology, Shanghai, China. 

Speirs, CHAs. Epwarp, Vice-President D. Van Nostrand Co., 25 Park 
Place, New York. 

WENRICH, C. N., Professor of Physics, University of Pittsburgh, Pitts- 
burgh, Pa. 


TECHNICAL NOMENCLATURE. 


The Committee on Technical Nomenclature of the S. P. E. E. 
will be glad to receive suggestions from the members of the 
Society relating to the spelling, hyphenating, and definition 
of technical engineering terms. These may be sent to any one 
of the following members of the committee: 


6 


i | | 


REACTIONS ON THE PRINCETON MEETING. 


J. T. Faig, Ch., University of Cincinnati, Cincinnati, O. 
S. E. Earle, Tufts College, Mass. 

W. D. Ennis, Polytechnical Institute, Brooklyn, N. Y. 
F. N. Raymond, University of Kansas, Lawrence, Kans. 
D. M. Wright, 760 Windsor St., Hartford, Conn. 


REACTIONS ON THE PRINCETON MEETING. 


The ‘Princeton meeting impressed me favorably. The pro- 
gram allowed and invited discussion, and this, in my judg- 
ment, is what makes a meeting successful. Especially the 
newer men get something from the discussion and also fre- 
quently get into it, and develop accordingly. 

C. FRANK ALLEN. 


I believe I enjoyed and got more help from the informal 
discussion with men whom I met outside of the sessions than 
anything else. Frep E. AYER. 


The last meeting was the most fruitful that I have attended. 
Of course the most helpful part was meeting the many splen- 
did men in attendance. Would that there were more of them 
present ! 

I believe that the most valuable papers and discussions 
related to correlation of work in various departments. 

FREDERIC Bass. 


The meeting was extremely valuable to me. I should like, 
however, to have fewer papers read. Have a committee 
select papers along important lines and have longer time for 
discussion, which is usually interesting and suggestive. May 
the good work of the past continue. 

Howarp H. 


It is worth while occasionally to go to a professedly literary 
or academic university but I should not like to see many of 
our meetings held at institutions where engineering is of 
minor importance. 
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REACTIONS ON THE PRINCETON MEETING. 


I like best the impromptu spontaneous discussions, I trust 
the time may come when all papers will be printed and circu- 
lated beforehand and a very brief outline placed in the hands 
of the attendants at the meeting. Also committee work lead- 
ing to definitive action should be encouraged. 

G. R. CHATBURN. 


Upon looking over the program of the Princeton meeting, 
I find that I was most interested in the papers on ‘‘Funda- 
mentals of Mathematics.’’ 
On the whole the meeting was excellent and I enjoyed it 
from start to finish. 
E. T. CoppineTon. 


I came away feeling the time well spent in getting ac- 
quainted with other educators, in exchanging views, and in a 
good time generally. 

The most interesting and helpful part was the discussions 


following presentation of papers. 
PAUL CLOKE. 


I think that the papers on ‘‘Methods of Study,’’ ‘‘ Courses 
of Instruction’? and ‘‘Fundamental Pedagogical Topics’’ 
were of the most interest. Shall await reports of Committee 
on Improvement in Laboratory Instruction. 

L. F. Curtis. 


I thought that the Princeton meeting was a great success 
from every standpoint. The discussions of the papers were 
most interesting and helpful. I should like to have fewer 
papers and more time for discussion. 

A. B. 


I consider that the Princeton meeting was a great success 
from a social point of view. It surpassed the Minneapolis 
meeting in my opinion. 

The most interesting and helpful feature was ee splendid 
discussions, which were, however, always cut short. 

H. M. Drserr. 


8 


| 
| 
| 


REACTIONS ON THE PRINCETON MEETING. 


The personal association and intimate interviews with men 
distinguished in the field of engineering education rendered 
the Princeton meeting a source of great inspiration to me. 
I came away with a renewed zeal and a greater ambition. 

W. E. Dickinson. 


The most interesting part of the Princeton meeting to me 
was the paper by Professor Mann and the discussion that 
followed that paper. In addition to this, the opportunity 
given at the smoker to meet the other members of the Society, 
to sit and talk for a while with one group and then move to 
another was the most enjoyable feature of the meeting. 

A. E. FLOWERrs. 


Outside of the meeting with colleagues from other institu- 
tions I feel that the discussions of the various reports and 
papers were the most valuable features of the Princeton meet- 
ing. I feel that the meeting was a success and exceedingly 
helpful. The discussion on the manner of teaching and on 
helping students to study was of great interest to me. The 
more papers are discussed the greater is the value of the 
meeting. 

ARTHUR W. GREENE. 


The Princeton meeting was the best yet. The environment 
was stimulating and the large attendance of great value in 
comparing notes. The most valuable feature for me was the 
frank statements, such as that by Dr. Berg, of how the other 
fellow does things. These should be given more time for 
discussion. 

C. F. Harprne. 


I believe that no teacher of engineering can afford to miss 
the annual meeting of the S. P. E. E. I gathered this from 
the Princeton meeting as I did not feel so before going. 

To me the most interesting part of the meeting was the 
conversations I had with individuals or in a group of three 
or four. 

F. E. 
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REACTIONS ON THE PRINCETON MEETING. 


The talk and the discussion of the codperative engineering 
at Cincinnati; the relation of secondary schools to engineer- 
ing courses. 

Wm. A. Heprick. 


My impression was that earnest men met under favorable 
conditions, for exchange of thought and the reaching of 
common understanding, in important matters. 

C. H. Hiaerns. 


Almost too many papers. I think more time should have 
been available for visiting the laboratories and drawing rooms 
of Princeton University. Also more time to see Princeton, 
play golf, ete. 

The papers submitted were good and interesting and I have 
but little fault to find with the subjects selected or the manner 
of presenting the papers and conducting the discussions. 

The social side of the meeting left little to be desired, and 
on this line I was pleased that we met in a small town and 
at a great university. 

D. C. HuMPHREYs. 


The most interesting part of the’ Princeton meeting, as well 
as other meetings of the Society, was the mutual associations 
with various men, and the opportunity to discuss educational 
matters with them. 

D. C. JACKSON. 


I was most impressed by the reports of actual practice in 
teaching where the methods were out of the ordinary—like 
that in the Electrical Engineering Department at Union, etc. 
Another important feature was the official representation of 
technical colleges and the influence which their subsequent 
reports of the Princeton meeting will undoubtedly -have. As 
usual I met a number of men for the first time and had some 
valuable private conferences. 

H. S. Jacosy. 
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REACTIONS ON THE PRINCETON MEETING. 


My first experience with a S. P. E. E. meeting and my first 
visit to Princeton. 

The most interesting part was the charm of the Princeton 
campus and the firm conviction that it was a most charming 
atmosphere for a convention of engineering teachers. 

The most pleasant part of the meeting was the meeting of 
old friends and the forming of many new acquaintances. 

An equally interesting and helpful part was the ‘‘swap- 
ping’’ of ideas and experiences resulting from the papers and 
discussions and also from the quiet discussions on the side. 

Horace Jupp. 


The most interesting and helpful part of the meeting was 
the large attendance of enthusiastic educators. 

The ‘‘impression’’ that will last the longest is that of the 
beauty of the buildings and the grounds at Princeton Uni- 
versity. 

Wo. KENT. 


The Princeton meeting was the most satisfactory and prof- 
itable meeting that I have attended. To my mind a meeting 
of that kind is far superior to one held in the city. 

The most interesting part of the meeting was the place and 
the people. The most helpful part was the discussion on the 
‘‘how,’’ the pedagogy of our teaching. 

C. B. LePace. 


I have been a member of the Society for the past nine 
years but this was the first meeting I have attended. When 
I became a member, I purchased a complete set of the Pro- 
ceedings and read them. I thus became interested in many 
men I had never met, and so this year I decided to become 
acquainted personally with some of these men, and that was 
my reason for attending the Princeton meeting. I looked up 
the men I particularly wanted to meet and spoke to them 
and enjoyed them. Now for the impression created. We were 
a distinctive body there in Princeton quite apart from other 
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persons and we were marked in a distinctive way. Under the 
circumstances at Princeton, I thought the blue convention 
badge would have some such significance and accordingly when 
I met a man with a S. P. E. E. badge I greeted him, but the 
results were not always encouraging. Most of the few that I 
tried it on were surprised and seemed to be taken unawares 
and some of them acted quite like the not-yet-introduced 
undergraduates of a great university I attended. I found it 
so difficult to pass a man without recognition when we both 
had on a distinctive mark that on the second day I abandoned 
my badge. 
C. A. LINDEMAN. 


I was most favorably impressed with the Princeton meet- 
ing and shall long carry its pleasurable experiences in my 
memory. It is difficult to say what particular part of the 
meeting was most interesting, perhaps the social side under 
such delightful auspices. 

W. T. 


Things worthy of note at the Princeton meeting of the 
S. P. E. E. were the aristocracy and elegance of the campus 
and the surroundings; the possible wisdom of isolating an 
academic college from the world, as compared with an engi- 
neering college; the good fellowship of the meeting, even 
for a day; the absence of many men prominent in the work of 
engineering education; the amount of business brought before 
the meeting, resulting in overworking the Council and the 
small amount of business brought before the Society; and 
thus eliminating the membership from the more direct manage- 
ment of the affairs of the Society; the public recognition of 
the Society by the Bureau of Education, the Governor of the 
State of New Jersey, the Carnegie Foundation for the Ad- 
vancement of Teaching, and by other national engineering 
societies; President Hibben’s very interesting and unusual 
address of welcome; and by the retirement of a most capable, 
self-sacrificing, hardworking, and therefore efficient secretary. 

W. T. MaGruper. 
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REACTIONS ON THE PRINCETON MEETING. 


To me the most valuable part of all S. P. E. E. meetings is 
the association with men of similar aims and ideas and the 
consequent friendship formed. 

Of the papers and discussions at Princeton, those concern- 
ing administration and teaching methods were most interest- 
ing to me. Professor McKibben’s report I find very valuable. 

HueH MILLer. 


My impressions were altogether favorable during my 
Princeton visit. I think we were taken care of splendidly and 
feel much indebted to the committee. I found all the meetings 
interesting and helpful. 

Nzartr. 


The Princeton meeting was notable for the intense interest 
in the proceedings, the fine spirit of fellowship and the deter- 
mination to utilize constructive suggestions in improving the 
methods of technical pedagogy. While my duties kept me 
somewhat aloof from the discussions, I appreciated the above 
points, nevertheless. 

H. H. Norris. 


A good meeting. ‘‘Get better acquainted with your stu- 
dents.”’ 
R. A. PEARSON. 


‘*Relations of Administration and Teaching’’ most interest- 
ing subject. 

‘Mathematics Teaching’’ should have had more time for 
discussion at time of presentation. 

The Institutional Membership Conference was good, but all 
members should be ‘‘admitted to gallery’’ at these Institu- 
tional talks. 

Social side ‘‘ A-1.”’ 

General Criticism—More time needed for discussion from 
the floor. Watrter B. RUussEL. 
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Very good on Thursday. The only day I was there. 
Subjects on ‘‘Study’’ most interesting. 
E. B. Smiru. 


The most helpful part of the Princeton meeting was the 
chance to see and meet the members who were there. 

I believe that the technical part of the meeting will be more 
helpful as read in the BULLETIN and the Proceedings than as 
presented at the meeting. 

A. C. STEVENS. 


Informal discussion of the many papers presented and the 
opportunities of personal acquaintances with prominent edu- 
eators and engineers from all parts of our country were 
among the most interesting and helpful features of the 
Princeton meeting. It was a decided success. 

S. A. STEPHENSON, JR. 
Very satisfactory. 
Most helpful and interesting part, as with all such gather- 

ings, was the opportunity to meet and talk with men from 

other schools and places. This feature far outweighs the 
papers and discussions. C. J. TILDEN. 


The Princeton meeting was one of the most interesting and 


helpful that I have attended. Things were so well balanced . 


that I can not name the most helpful feature. 
W. H. 


I think that the most valuable feature of the last convention 
of the S. P. E. E. was the opportunity afforded for getting 
acquainted. Held in a small town where there were no side 
attractions, rooming on the campus and eating at the College 
Commons kept us together as we cannot be in a large city. 
For this reason I should favor holding our conventions in the 
future in similar places in preference to large cities, other 
things being equal. 

J. C. Tracy. 
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REACTIONS ON THE PRINCETON MEETING. 


The best thing of the Princeton meeting was the business- 
like way in which Dean Anthony conducted the meetings. 

I think that one day or one afternoon, at least, at each 
convention should be used for an excursion or picnic of some 
sort. I felt as if it was a continuous meeting at Princeton. 

CHAUNCEY WERNECKE. 


An ably conducted meeting with good attendance. Funda- 
mentals of teaching methods well discussed. 
Most interesting part: New developments in college courses. 
Most helpful part: Meeting old friends and learning what 
they are doing and why they are doing it. 
A. J. Woon. 
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MINUTES OF THE TWENTY-SECOND 
ANNUAL MEETING. 


Princeton, N. J. 
JUNE 23 TO JUNE 26, 1914. 


The twenty-second annual meeting of the Society for the 
Promotion of Engineering Education was held at Princeton 
University, Princeton, N. J., June 23 to 26, 1914. The ses- 
sions were held in the Palmer laboratory. Registration head- 
quarters were in the historic Nassau Hall. 


TUESDAY, JUNE 23. 


Afternoon Session. 

The meeting was called to order at 2:30 by President 
Gardner C. Anthony, dean of the engineering school of Tufts 
College. He at once introduced President John G. Hibben, of 
Princeton University, who delivered an address of welcome in 
which he showed the importance of a philosophic basis for 
successful engineering of the highest type. In his response 
President Anthony showed how the philosopher may also be 
at heart an engineer as in the case of President Hibben 
himself. This had been shown in Dr. Hibben’s work on 
‘*Secondary Strains.’’ 

The Secretary, Mr. H. H. Norris, presented his report by 
title. At the request of the Treasurer, whose report was to 
be presented at a later session, an Auditing Committee was 
appointed as follows: Professor C. L. Crandall, Director A. J. 
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Rowland and Mr. J. C. Ralston. A list of forty-six applica- 
tions, which had been approved at a Council meeting held at 
noon, was favorably acted upon by the Society. A list of four 
applications for institutional membership was also similarly 
approved. 

The Secretary then read the list of changes in the Consti- 
tution and By-laws which had been approved by the Council. 
These changes had been incorporated in the copy of the year- 
book for 1913-14, the March BULLETIN, and printed there in 
italics. The changes provided for the new grade of institu- 
tional membership, for the reduction of dues for members 
enrolling after February first, and for a Committee on Socia- 
bility. These recommendations for the changes were adopted 
unanimously. President Anthony then explained briefly the 
duties of the Committee on Sociability for the members of 
which special badges had been prepared for use at Princeton. 

The President then announced the following names of 
members of the Committee on Resolutions for the Princeton 
meeting: Dean M. S. Ketchum, Professors J. C. Tracy and 
C. A. Holden, and Dean A. H. Fuller. 

In introducing Professor D. C. Jackson to present the re- 
port of the Joint Committee on Engineering Education in 
place of the chairman, Mr. Desmond Fitzgerald, President 
Anthony expressed his opinion of the great importance of the 
work of this committee. Professor Jackson then gave a brief 
history of the origin and progress of the committee, quoting 
from the proceedings of the Cleveland and Detroit meetings 
of the Society. The original resolutions forming the committee 
were passed at the Cleveland meeting in 1907 and at the 
Detroit meeting a resolution was passed authorizing the joint 
committee to invite the Carnegie Foundation for the Advance- 
ment of Teaching to appoint delegates. The next year was 
spent in gathering the delegates together. After eighteen 
months spent in organization, during which several meetings 
were held, an attempt was made to study the catalogues of 
technical colleges but it was found to be impossible to secure 
any information from this source suitable for the purposes of 
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the committee. An appropriation was then made by the 
American Society of Civil Engineers to permit a more elabo- 
rate attempt in the same direction, with the same result. The 
Carnegie Foundation was next invited to undertake the task 
upon completion of an investigation of medical colleges. The 
Foundation has now appointed an agent, Dr. C. R. Mann, who 
will speak at a later session of this meeting. Professor Jack- 
son expressed the opinion that the Joint Committee has done 
good work and, as the work progressed, fewer fundamental 
differences of opinion and greater unity of ideals have been 
apparent in the committee. In commenting on Professor Jack- 
son’s report, President Anthony stated that he has become 
enthusiastic over the prospects of the results of the committee’s 
work although he was not so at first. 

President Anthony next called the attention of the Nomi- 
nating Committee to the constitutional provisions regarding 
the composition of the committee and then called for the report 
of the Committee on Entrance Requirements for Engineering 
Schools. In the absence of the chairman, Professor J. J. 
Flather, the Secretary read the committee’s report which con- 
tained certain recommendations regarding manual training. 

The Secretary then read a list of the delegates who had 
been appointed by the institutional members to represent them 
at the meeting. He also read communications from secretaries 
of national engineering societies responding to invitations to 
attend the Princeton meeting. Professor Edgar Marburg, 
Secretary of the American Society for Testing Materials, then 
gave a cordial invitation to the members of the Society for the 
Promotion of Engineering Education to attend the Atlantic 
City meeting of the A. S. T. M. to be held during the follow- 
ing week. 

The Society on motion of Professor D. C. Jackson referred 
the report of the Committee on Entrance Requirements to the 
Council with instructions to prepare resolutions in form suit- 
able for adoption at a later session of this meeting. The 
meeting adjourned at four o’clock to permit the institutional 
delegates to meet before the reception at ‘‘Prospect,’’ the 
president’s mansion, scheduled for five o’clock. 
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WEDNESDAY, JUNE 24. 


Morning Session. 


The meeting convened at 9:30 a. m., with President Anthony 
in the chair. The Treasurer, Mr. W. O. Wiley, presented his 
report which had been previously distributed in multigraph 
form. (This report appears later in the minutes.) He stated 
that the finances of the Society are in good condition and, in 
answer to questions, explained some of the details of the 
report. The report was received subject to the report of the 
Auditing Committee. President Anthony then turned the 
meeting over to Dean F. L. Bishop, chairman of the Committee 
on College Administration. 

After a brief introduction to the morning’s program which 
had been arranged by the committee, two papers were pre- 
sented. The first was ‘‘The Financial Management of a School 
or College,’’ by Mr. T. H. B. McKnight, treasurer of the Uni- 
versity of Pittsburgh and an official of the Pennsylvania lines 
west of Pittsburgh; the other was by Professor C. R. Mann, 
of the University of Chicago, under the title ‘‘The Relation of 
the Administrative Department to the Teacher.’’ Dr. Mann 
had been recently engaged by the Carnegie Foundation for the 
Advancement of Teaching to make an investigation of tech- 
nical instruction methods and facilities. 

Before these papers were discussed President Anthony re- 
sumed the chair to introduce Hon. James F. Fielder, governor 
of the State of New Jersey. Governor Fielder addressed the 
Society briefly, explaining what the State is trying to do in the 
way of education. President Anthony thanked the Governor 
for his courtesy and again turned the meeting over to Dean 
Bishop, who directed the discussion on college administration. 
He also presented the report of the Committee on College 
Administration. 

President Anthony then resumed the chair and called for 
the report of the Committee on Statistics, which was read by 
the chairman, Professor A. J. Wood. This was accepted. 
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Before adjournment the Secretary read an invitation from 
Dr. Jewett, of the Western Electric Company, inviting the 
members to visit the New York laboratories of that company, 
on the way home from Princeton. 


Afternoon Session. 


President Anthony called the afternoon session to order at 
2:00 p. m. Professor Hugo Diemer abstracted his paper on 
‘*Education in Scientific Management’’ and showed a number 
of lantern slides of shop forms and equipment. 

The Secretary then read an abstract of Professor L. M. 
Passano’s paper on ‘‘ Academic Efficiency, Undefined and Un- 
rewarded.’’ A written contribution to the discussion of this 
paper by Professor J. P. J. Williams was read by the Secretary. 
In response to the call for reports from the four committees 
on ‘‘Improvement in Instruction’’ in the several branches, 
Professor F. P. McKibben outlined the report on materials 
laboratories which had been distributed in the form of galley 
proofs. Professor Scott also read a report for the Committee 
on Codperation in Electrical Engineering Education. The 
other committees on Codperation in Engineering Education 
reported that they had considered the reports presented at 
Minneapolis as final. There was a general feeling that the 
work of these committees had not been accurately defined. A 
full discussion of the topics suggested in the reports followed. 

Professor E. R. Maurer reported for the Committee on 
Teaching Mechanics to Students of Engineering and his report 
was discussed briefly and accepted as a report of progress. 
Professor D. C. Miller read the report of the Committee on 
Teaching Physics to Students of Engineering which led to 
most interesting discussion as to the place of physics in the 
engineering curriculum. On motion the report was accepted 
and the committee was continued. 
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THURSDAY, JUNE 25. 


Morning Session. 


The meeting was called to order at 9:30, President Anthony 
presiding. Professor Crandall reported for the Auditing 
Committee that the vouchers and bank balances had been 
examined and found in agreement with the expenditures. A 
paper on ‘‘Practical Mathematics’’ was then presented by 
Professor W. S. Franklin on behalf of the authors, Professors 
Barry MacNutt, R. L. Charles and the speaker. In intro- 
ducing the paper he referred to the paper by Professor E. V. 
Huntington which was to follow his and which had been 
printed in the June BuLLETIN. Professor Huntington followed 
with his paper on ‘‘The Use of the Differential in Calculus,’’ 
and Professor E. R. Hedrick with his, on ‘‘The Caleulus with- 
out Symbols.’’ Professor D. C. Humphreys, Vice-president, 
then took the chair and presided over the discussion of the 
papers on mathematics and over the presentation and discus- 
sion of the following papers. A paper on ‘‘Teaching Engi- 
neering Students How to Study,’’ written for the BULLETIN 
by Professor Geo. L. Sullivan and printed in the May issue, 
was read by title as a part of the program. This was followed 
by one on a similar topic ‘‘Giving Instruction in Methods of 
Study,’’ written by Professor W. H. Kenerson and presented 
in abstract by Professor J. A. Hall. A very profitable dis- 
cussion followed, including the reading of an extended written 
communication from Professor Wm. S. Aldrich. This discus- 
sion covered both subjects; mathematics and instruction in 
methods of study. 

The convention took a recess at noon for a few minutes to 
permit the official photographer to make a group photograph 
and then returned to the lecture room where the discussion, 
principally on the fundamentals of the calculus, was continued. 
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Afternoon Session. 


The afternoon session began at 2:00 o’clock with President 
Anthony in the chair. First Professor A. B. McDaniel read 
his paper on ‘‘Co-ordination in Engineering Instruction,’’ 
which was fully discussed. The paper on ‘‘A Study of Tech- 
nical College Catalogues,’’ by Professor H. 8. Jacoby, was 
briefly abstracted by him and he called attention to an impor- 
tant paper on the same subject by President Henry S. Pritchett 
in thereport of the Carnegie Foundation for the Advancement 
of Teaching. After a brief discussion Professor C. F. Harding 
delivered his paper on ‘‘Grading of Students by Universities 
Versus Grading of Technical Graduates by Employers.’’ 
President Anthony referred to this as one of the most impor- 
tant subjects which had come up for discussion before the 
Society for some time. Professor A. M. Wilson then read his 
paper, ‘‘A Report on Progress in Co-operative Education,’’ 
and in response to questions elaborated it considerably. A 
general discussion based on both of the above papers followed. 


Annual Dinner—Thursday Evening. 


After the annual dinner held in Proctor Hall, of the Gradu- 
ate College group, Mr. Knox Taylor and Mr. Chas. H. Higgins 
spoke on behalf of the Princeton Engineering Alumni Asso- 
ciation and President Anthony delivered his presidential ad- 
dress on the subject ‘‘Unity in Education.’’ It was not 
discussed. 


Fripay, JUNE 26. 


Morning Session. 


The Society convened at 9:00 a.m. with President Anthony 
in the chair. The Secretary made a statement of the pur- 
poses of institutional membership as he had been requested to 
do by the institutional members. He said, in substance: ‘‘The 
primary purpose of institutional membership is to bring the 
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educational institutions of the country and the Society closer 
together. There was a belief that, if the institutions were 
represented by official delegates these would feel the respon- 
sibility of taking back carefully prepared reports of the find- 
ings of the Society and the lessons of the meeting which 
could be made immediately effective. There was not the 
slightest intention that the delegates should form an inner 
circle or clique in the Society or that they should have any 
responsibility other than that stated. They can neither bind 
the Society nor the institutions which they represent to any 
policy or action. At the present session two meetings of dele- 
gates were scheduled. These were not for the purpose of 
taking any action and they were open meetings. Their pur- 
pose was simply to give the delegates an opportunity to con- 
sider how they could best perform their duty to their respec- 
tive institutions and to summarize the lessons of the conven- 
tion as an aid in the preparation of reports.”’ 

Professor H. E. Webb presented the report of the Committee 
on Co-operation with Secondary Schools and this was imme- 
diately followed by one on ‘‘Constructive Drawing in High 
Schools and Engineering Colleges’’ by Professor L. F. Rondi- 
nella, which had been originally prepared as part of the com- 
mittee report. After a full discussion a motion was passed 
ordering the printing of the report and the continuation of 
the committee. 

Professor C. F. Scott then reported that several members of 
the Committees on Improvement in Laboratory Instruction had 
held a conference and had prepared the following recommen- 
dations regarding the work of these committees: 

1. That the committees should be continued. 

2. That principal or general reports should be presented 
successively by the several committees not more than one each 
year. 

3. That each committee should report annually upon the 
progress of the year and propose topics for discussion. 

4. That at each convention one period should be devoted 
exclusively to the discussion of laboratory work. 

5. That each committee should secure for the BuLLETIN 
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descriptions of new laboratories, details of equipment, useful 
methods and laboratory ‘‘stunts.’’ 

6. That the chairmen should keep each other informed as 
to the kinds of work undertaken and the methods pursued. 

These suggestions were adopted by vote and the continua- 
tion of the committees was ordered. 

A communication from Professor J. T. Faig, the recently 
appointed chairman of the Committee on Technical Nomen- 
clature, was read. In this he requested co-operation in the 
work of the committee. This was accepted as a report of 
progress and the committee was continued. 

The Nominating Committee then presented the following 
nominations. 

For officers to serve for one year: 

For President: Anson Marston, State College of Iowa. 

For First Vice-president: Henry H. Norris, New York. 

For Second Vice-president: C. Russ Richards, Univer- 
sity of Illinois. 

For Secretary: F. L. Bishop, University of Pittsburgh. 

For Treasurer: Wm. O. Wiley, New York. 

For members of the Council to serve for three years: R. H. 
Fernald, University of Pennsylvania; A. H. Fuller, University 
of Washington; A. M. Greene, Jr., Rensselaer Polytechnic 
Institute; E. V. Huntington, Harvard University; V. Kara- 
petoff, Cornell University; D. C. Miller, Case School of Ap- 
plied Science, and W. M. Riggs, Clemson Agricultural and 
Mechanical College. 

On motion the Secretary was instructed to cast a ballot in 
favor of all the above candidates, which he did. 

A resolution of thanks to the retiring Secretary was then 
unanimously passed, a rising vote being taken. This was 
followed by the passing of a motion to recommend to the 
Council the appointment of a committee to prepare standards 
for use in the compilation of college catalogues. The Secretary 
read by title a list of resignations which were ordered accepted 
when the constitutional requirements had been complied with. 

The Committee on Resolutions presented the following reso- 
lutions which were duly passed: 
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The meeting of the Society for the Promotion of Engineer- 
ing Education at Princeton University has been made pleasant 
and profitable by the many courtesies extended and the Society 
desires to record its appreciation. Therefore be it 

Resolved: that the thanks of the Society be hereby extended 
to President and Mrs. Hibben and to Dean H. B. Fine and the 
other members of the local committee for the reception and 
other entertainment provided for the members and the ladies 
accompanying the party; to the Princeton Engineering 
Alumni Association for furnishing guides and for otherwise 
assisting in the entertainment of the members; to the univer- 
sity authorities for throwing open the Graduate College and 
other dormitories for the use of the members, and for other 
courtesies that have made our meetings pleasant and profitable. 
Further be it 

Resolved: that the thanks of the Society be tendered to Mrs. 
H. B. Fine for providing a luncheon for the ladies and to the 
local committee for the automobile trip for the ladies; to Mrs. 
H. Taylor Pyne for providing a tea; to Mrs. D. D. Russell for 
courtesies; to Mrs. William Libby for the address at Wash- 
ington’s Headquarters; to the Golf Club for extending the 
privileges of the links; to the Nassau Club for the use of its 
club house for the smoker; to Governor James F. Fielder for 
coming to Princeton to deliver an address of welcome, and to 
Dean W. F. Magie for his most entertaining lecture. 

Professor John B. Whitehead then read his paper on ‘‘A 
Department of Engineering at the Johns Hopkins Univer- 
sity’’ and Professor C. E. Lucke, his on ‘‘The New Mechanical 
Engineering Course at Columbia University.’’ After discus- 
sion of these papers the convention adjourned. 


NON-TECHNICAL FEATURES OF THE CONVENTION. © 


The report of the Committee on Resolutions suggested the 
features for which the members were particularly indebted to 
the local committee and the Princeton hosts and hostesses. 
The members were largely quartered in the famous dormitories 
of the graduate and undergraduate colleges and ate together 


| 
i 


MINUTES OF TWENTY-SECOND ANNUAL MEETING. 11 


sociably in the dining rooms of University Hall. The local 
committee and the Alumni Engineering Association furnished 
guides and transportation and the university business office 
permitted several of the employees to attend to the business 
affairs of the convention. 

On the opening afternoon President and Mrs. John G. 
Hibben, assisted by local society leaders, held a reception on 
the lawn of their home, ‘‘Prospect.’’ This was especially 
appreciated in view of the fact that Dr. Hibben and family 
were to leave for Europe the following day. A sudden shower 
drove the guests indoors but in no wise interfered with their 
pleasure. This social event, coming early in the meeting, 
“broke the ice’’ effectually. 

Following a custom recently established a ‘‘get-together’’ 
smoker was held on the first evening of the convention at the 
Nassau Club and, in spite of the heat, it was very successful. 
Following a former custom a public lecture was delivered on 
the second evening by Dean W. F. Magie. The lecturer de- 
scribed the results of his studies of the meteor crater in 
Arizona which he proved conclusively to have been made by 
one or more meteors, probably a cluster of them. The lee- 
ture was illustrated by pictures and geological specimens. 

On the third evening in accordance with another new 
custom the annual dinner was held, this time in the magnifi- 
cent Proctor Hall of the Graduate College. It was an event 
long to be remembered. It was followed by an informal recep- 
tion and piano recital, with Professor V. Karapetoff as the 
artist. The presence of the ladies at these events was a feature 
of their success. 

No excursions for the men were provided but the program 
was so arranged that there were ample intervals betwen ses- 
sions for various sports and for conversation. The new Com- 
mittee on Sociability, suitably badged, was everywhere in evi- 
dence and undoubtedly contributed much to the success of the 
meeting. 
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ATTENDANCE AT THE CONVENTION. 


One hundred and eighty-eight members and guests registered 
at the convention. The names follow, those of institutional 
delegates and members registered as representing institutions 
being indicated by asterisks: C. Frank Allen, G. C. Anthony, 
Mrs, Anthony, G. F. Ashley, Mrs. Ashley, F. E. Ayer,* C. W. 
Baker, Frederick Bass, J. L. Beaver, F. L. Bishop,* J. J. 
Blackmore, J. P. Brooks,* C. G. Brown, Mrs. Brown, L. P. 
Breckenridge, F. E. Burpee, Mrs. Burpee, J. A. Bursley, 
S. B. Capen, H. H. Carroll, Mrs. Carroll, R. L. Charles, G. R. 
Chatburn, Paul Cloke, E. F. Coddington, S. L. Conner,* F, H. 
Constant, Mrs. Constant, A. L. Cook, C. L. Crandall, Mrs. 
Crandall, J. S. Crandell, W. B. Creagmile, Hardy Cross, L. F. 
Curtis, P. H. Daggett, R. H. Danforth, H. H. Deen, J. A. 
Dent, H. M. Dibert, L. P. Dickinson, W. E. Dickinson, Mrs. 
Dickinson, Hugo Diemer, Mrs. Diemer, H. S. Drinker, N. M. 
Emery, J. H. Felgar,* G. F. Fielder, H. B. Fine, A. E. 
Flowers, F. E. Foss,* M. M. Foss, W. S. Franklin, John 
Frazer,* H. P. Fry, A. H. Fuller,* Mrs. Fuller, R. W. Gay, 
A. M. Greene, Jr., Mrs. Greene, T. H. Gronwall, H. V. Gum- 
mere, C. E. Haigler, James A. Hall, E. P. Hamilton, C. 
Francis Harding, L. H. Harris, W. B. Harris, F. E. Haskell,* 
L. A. Hazeltine,* R. C. H. Heck, E. R. Hedrick,* W. A. 
Hedrick, N. B. Heller,* John G. Hibben, C. H. Higgins, H. L. 
Hodgkins,* G. L. Hosmer, H. J. Hotchkiss, C. E. Houghton,* 
Joseph Hudnut, D. C. Humphreys, J. A. Hunter, E. V. Hunt- 
ington, D. C. Jackson, J. P. Jackson,* H. S. Jacoby, Mrs. 
Jacoby, A. R. Johnson, G. R. Jones,* Horace Judd, V. Kara- 
petoff,* Mrs. Karapetoff, E. W. Kellogg, William Kent, M. S. 
Ketchum, Mrs. Ketchum, R. 8. Kirby, O. H. Landreth, J. R. 
Lapham, H. N. Lendall, C. B. LePage,* O. A. Leutwiler, 
J. F. Lewis, C. A. Linderman, C. P. Linville, Mrs. Linville, 
J. J. Long,* W. T. Lyle, F. M. McCullough, A. B. McDaniel, 
F. P. McKibben, F. W. MeNair,* W. T. Magruder, C. R. 
Mann, Edgar Marburg, J. C. Marriott, E. R. Maurer, M. C. 
Maxwell, Mansfield Merriman, Mrs. Merriman, D. C. Miller, 
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Hugh Miller, W. E. Mott, J. A. Moyer, W. T. Neel, H. H. 
Norris, Mrs. Norris, Edmund O’Neill,* C. H. Owen, R. A. 
Pearson, R. A. Phalen, A. A. Potter,* J. C. Ralston, Master 
J. W. B. Ralston, E. W. Rettger, C. Russ Richards, W. J. 
Risley,* L. H. Rittenhouse, Edw. Robinson,* F. H. Robinson, 
L. F. Rondinella, R. E. Root,* A. J. Rowland, W. B. Russell, 
C. F. Seott, Mrs. Seott, J. F. Shields, A. L. Smith,* E. B. 
Smith, H. S. S. Smith, P. F. Smith, F. P. Spalding, S. A. 
Stephenson, Jr., A. C. Stevens, F. C. Stockwell, R. L. Streeter, 
W. O. Sypherd, W. H. Tabor, A. N. Talbot, Knox Taylor, 
Mrs. Taylor, L. B. Taylor, R. G. Thomas,* F. F. Thompson,* 
J. S. Thompson, C. J. Tilden, W. H. Timbie, A. A. Titsworth, 
J. C. Tracy, F. E. Turneaure, W. L. Upson, R. L. Wales,* 
Amasa Walker, E. D. Walker,* H. E. Webb, Chauncey Wer- 
necke, J. B. Whitehead, W. H. Wiley, W. O. Wiley, A. L. 
Williston, Mrs. Williston, F. N. Willson, A. M. Wilson, C. M. 
Wirick, A. J. Wood, J. E. Woodman, C. R. Young* (188). 


MEETINGS OF THE COUNCIL AT PRINCETON. 


Meetings of the Council were held on June 23, 24 and 25. 
Members who attended one or more sessions were: C. Frank 
Allen, G. C. Anthony, F. L. Bishop, G. R. Chatburn, C. L. 
Crandall, D. C. Humphreys, D. C. Jackson, H. S. Jacoby, 
M. S. Ketchum, F. P. McKibben, F. W. MeNair, W. T. 
Magruder, Mansfield Merriman, H. H. Norris, F. P. Spalding, 
A. N. Talbot, J. C. Tracy, F. E. Turneaure, W. O. Wiley and 
A. J. Wood (20). The Secretary read for the information of 
the Council the actions of the Council by letter ballot and the 
results of committee ballots taken during the year. He also 
placed on the blackboard a tabulated statement of the expendi- 
tures made during the year as compared with the budget. 
estimates. 

The important motions passed were as follows: 

1. That the Committee on Statistics be instructed to gather 
comparative statistics of scholarship in the engineering 
schools, of students entering respectively from (a) the Latin 
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and English high schools and their equivalents and (b) the 
manual training, technical and vocational high schools of the 
large cities, reporting these at the next convention. 

2. That the Executive Committee prepare an estimated 
budget of receipts and expenses and present it at the following 
session of the Council. 

3. That a communication from Professor A. M. Greene, Jr., 
suggesting that the necessary steps be taken to include repre- 
sensation of the American Institute of Chemical Engineers on 
the Joint Committee on Engineering Education be referred 
to that committee. 

4. That the following change in By-law No. 2 be recom- 
mended to the Society for adoption: Line 3 and the following 
to read, ‘‘. . . expenditure of money of the Society, the prep- 
aration and presentation to the Council at the annual meeting 
of a proposed budget for the ensuing year, the making, etc.’’ 

5. That the incoming Executive Committee, with the addi- 
tion of Professors Jacoby and Allen, consider and report to the 
Council in 1915 on a plan of arrangement of the committee 
work of the Society. 

6. That the incoming Executive Committee, with the addi- 
tion of Professors Talbot and Magruder, consider the placing 
of the election of officers and Council earlier in the program 
with a view to securing greater continuity of interest. 

7. That in the opinion of the Council the 1915 meeting 
should be held in the middle west. 

8. That the Executive Committee be instructed to appoint 
a member of the Society who shall represcnt the Society on a 
joint committee on the classification of colleges. 

The following applicants were recommended to the Society 
for election: H. D. Allen, F. 8S. Bauer, C. G. Brown, R. L. 
Charles, J. W. Christian, A. R. Cullimore, R. H. Danforth, 
L. P. Dickinson, Heber Dunham, W. B. Eddison, W. M. Ed- 
wards, H. Z. Fay, W. C. Fisk, J. T. Folk, John Frazer, E. M. 
Garrow, E. P. Hamilton, W. B. Harris, Chas. Haseman, M. P. 
Helman, H. J. Hotchkiss, W. A. Knapp, Morris Knowles, J. 8. 
Lambie, D. F. McFarland, H. H. Marvin, A. V. Miller, N. C. 
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Miller, C. C. Myers, W. T. Neel, H. R. Phalen, H. E. Phelp, 
L. C. Plant, C. B. Price, R. E. Root, H. S. Sheppard, D. W. 
Spence, W. O. Sypherd, R. P. Thomas, E. L. Usry, E. 0. 
Waters, H. J. Wild, C. M. Wirick, R. L. Witham, D. M. 
Wright, C. R. Young (46); also Michigan College of Mines, 
Municipal University of Akron (Ohio), Ohio Wesleyan Uni- 


versity, Vanderbilt University. 


The following budget of income and expenses for the coming 


year was reported by the Executive Committee: 


Estimated Income. 


From current and back dues..........csscccsssceeees $5,700 

Estimated Expenses. 

Seeretary’s clerical assistance 1,100 
Printing and insuring PROCEEDINGS and reprints.,...... 1,400 
Editing Vol. 22, PROCEEDINGS .........-+eseeeececeees 100 
Drawing. and Tengraving 100 
Expenses Princeton meeting 300 


Respectfully submitted, 
Henry H. Norris, 
Secretary. 
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Counci. Letter BAaLLots TAKEN Durine 1913-14. 


August 1, 1913.—The Council approved the minutes of the 
Minneapolis meeting and elected the following applicants: 
G. J. Baldwin, D. J. Demorest, F. B. Seely, C. A. P. Turner 
(4). 

November 15, 1913.—The Council elected the following ap- 
plicants: (Individuals) F. G. Allen, T. A. Blair, I. C. Craw- 
ford, G. H. Denny, A. B. Domonoske, F. R. Finch, J. M. Gal- 
lalee, Roy Kegerreis, R. B. Keller, J. A. Kostalek, L. Mitchell, 
A. S. Naidu, H. C. Phillips, J. C. Potter, R. W. Thoroughgood, 
G. D. Walters (16); (Institutions) University of California, 
Case School of Applied Science, Clemson Agricultural and 
Mechanical College, George Washington University, Georgia 
School of Technology, Harvard University, Iowa State College, 
University of Kansas, Miami University, New York Univer- 
sity, University of North Dakota, University of Notre Dame, 
University of Oklahoma, Rhode Island State College, Rochester 
Athenaeum and Mechanics’ Institute, Stevens Institute of 
Technology, Syracuse University, Throop College of Technol- 
ogy, United States Naval Academy, University of Washington, 
Worcester Polytechnic Institute (21). 

December 5, 1913.—The Council elected the following appli- 
eants: (Individuals) C. J. Belsky, Geo. J. Davis, Jr., G. G. 
Durham, Hollis Godfrey, Wm. F. Johnson, Geo. R. Moore. 
G. D. Newton, R. R. Sellers, J. J. Strong, J. F. Wilson (10) ; 
(Institutions) Cornell University, University of Michigan, 
University of Pittsburgh (3). 

January 1, 1914.—The names of thirty-three members were 
removed from the role on account of non-payment of dues. 

January 24, 1914.—The Council elected the following appli- 
cants: (Individuals) J. M. Bell, A. E. Bellis, R. C. Carpenter, 
G. A. Chaney, M. A. Charavay, H. R. Codwise, M. W. 
Dougherty, J. A. Ely, I. W. Fisk, S. G. George, H. B. Gum- 
mere, J. A. Hall, J. M. Henderson, G. P. Hitchcock, G. L. 
Hosmer, Hale Houston, H. 8S. Hower, F. B. Jewett, A. P. 
Little, H. B. Luther, 8. L. MacDonald, H. D. MeMurtray, 
W. L. Miser, J. R. Nelson, P. C. Nugent, C. T. Olmsted, R. A. 
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Pearson, G. H. Radebaugh, P. L. Reed, J. E. Robertson, A. E. 
Salazar, L. F. Seaton, T. C. Shedd, R. H. Skelton, R. R. Smith, 
Wm. Y. Smith, L. C. Starkey, W. B. Stelzner, C. H. Suther- 
land, W. H. Tabor, Franklin Thomas, R. E. Thompson, R. L. 
Wales, W. M. Wilson, J. W. Winter, S. S. Yates, E. N. Zern 
(47) ; (Institutions) Drexel Institute, the State University of 
Iowa, University of Nebraska (3). 

February 15, 1914.—The Council elected the following 
applicants: (Individuals) H. C. Bird, H. P. Boardman, Frank 
Bogard, G. M. Braune, A. I. Brown, Mrs. K. D. Brown, W. H. 
Clapp, J. R. Cockburn, J. S. Eaton, A. O. Gates, R. D. George, 
K. E. Guthe, W. R. Ham, F. E. Haskell, S. J. Hoexter, G. J. 
Hood, L. R. Leonard, W. T. Lyle, E. R. Maclin, R. 8. Naidu, 
G. G. Pond, S. R. Pritchard, J. T. Rood, F. W. Roys, C. 8. 
Sperry, W. D. Tallman, C. H. Thurber, Amasa Walker, H. L. 
Watson, G. S. Wheatley (30); (Institutions) University of 
Missouri, Pennsylvania State College, University of Pennsyl- 
vania, Princeton University, University of South Carolina, 
Tufts College, University of Wisconsin (7). 

March 25, 1914.—A ballot was taken to ascertain the opinion 
of the Council regarding the time and place of the 1915 meet- 
ing. A preliminary ballot (unrecorded) showed a fairly even 
division of opinion for and against California. This ballot 
' resulted in 24 votes for, 5 against and 6 for, with qualifica- 
tions, a meeting at Stanford University or the University of 
California early in September, 1914. 

March 25, 1914.—The Council elected the following appli- 
cants: (Individuals) C. E. Albert, Jens Bache-Wiig, W. G. H. 
Brehmer, D. E. Buyers, R. T. Callaghan, H. H. Denn, C. L. 
Harris, G. E. Hesse, H. R. Huelle, August Hund, W. C. 
Huntington, R. L. James, G. R. Jones, John McGowan, H. M. 
MacKay, C. R. Mann, M. S. Munro, T. S. Patterson, Louis 
Roark, Daniels Scoates, J. G. Serugham, E. L. Shattuck, F. C. 
Stockwell, Arthur Surveyer, John Weber, H. J. Wild, A. E. 
Winslow (27); (Institutions) Alabama Polytechnic Institute, 
University of Arizona, Brown University, The Citadel (The 
Military College of South Carolina), Lehigh University, 
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Rutgers College, The Temple University, The Thayer School 
of Civil Engineering of Dartmouth College, University of 
Utah, Washington University (10). 


New Durine 1913-14. 


The total number of new members to be eredited to the 
Minneapolis meeting is 229 individuals, of whom 95 were 
elected at the meeting and 134 during the year, and 44 
institutions. 


TREASURER’S REPORT FOR 1913-1914. 


To the Society for the Promotion of Engineering Education: 


The Treasurer would respectfully report the condition of the Society’s 
finances as follows: 


CoMPARATIVE BALANCE SHEET 1912-1913 anp 1913-1914. 


Assets. 
Accounts Receivable. 1914, 1913. Increase. Decrease. 
$ 279.54 $ 253.50 $ 26.04 
Advertising and Publications .. 419.46 489.36 69.90 
Cash, Lincoln Tr. Co.......... 1,340.59 1,453.14 112.55 
Union Sq. Savings Bank....... 371.05 310.12 60.93 
Inventory of publications...... 3,937.55 3,942.75 5.20 
326.59 187.65 
187.65 


$7,403.41 $7,264.47 $138.94 


Liabilities and Surplus. 
1914. 1913. Increase. Decrease. 

Members dues paid in advance. .$ 103.85 $ 105.29 $ 1.44 
Non-members and Acct. Payable* 276.90 99 275.91 
Life membership ............. 371.05 310.12 - 60.93 

336.84 197.90 

197.90. 


$7,403.41 $7,264.47 $138.94 


* There are outstanding accounts for which bills have not been pre- 
sented. As far as the Treasurer’s accounts are concerned such become 
payable only when audited. 
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TRADING ACCOUNT. 


June 18/13 
Cost of Publication (Schedule F)............ 4,122.16 

8,064.91 
Less Inventory on hand June 18/14, (Schedule G) 3,937.55 
Sales of Publications: 
Sales to members and non-members............ 1,033.62 
One-fourth of individual members’ dues...... 1,276.50 
Three-tenths of institutional members’ dues... 117.00 
Balance—profit and loss a/c loss.............. 

ProFiT AND Loss AccouNT. 
Expenses, Minneapolis Meeting (Schedule H)................ 
Expenses, Princeton Meeting (Schedule I).................. 
Secretary’s office expenses (Schedule J).................... 
Treasurer’s office expenses (Schedule K).................... 
BaLaNcE SHEET. 
Assets. 

Accounts receivable: 
Members: back dues (Schedule A)............ $ 279.54 
Members: current dues (Schedule B).......... 1,055.22 
Members and non-members, Adv. and Publica- 

Cash—Lincoln Trust Company ............... 1,340.59 
Cash—Union Square Savings Bank—Life Mem- 


Inventory of publications 


$4,127.36 
$4,127.36 


$2,427.12 


1,239.58 
460.66 


$4,127.36 


$ 460.66 
235.70 
16.75 
3,111.56 
259.39 
$4,084.06 
115.50 
$4,199.56 
$3,829.50 
273.00 


65.87 
31.19 


$4,199.56 


1,754.22 


1,711.64 
3,937.55 


$7,403.41 
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Liabilities and Surplus. 


Members: dues paid in advance (Schedule D)..$ 103.85 
Non-members and accounts payable (Schedule E) 276.90 


Less dues from members dropped or resigned 
and accounts uncollectable ............... 311.96 
6,536.11 
6,651.61 
$7,403.41 
MEMBERSHIP. 
Changes During the Year. 
Institu- Res. or 
No of Mem. Individual. tional. Dropped. Total. 
1102 107 51 1158 
1158 215 44 59 1358 
1358 


It will be noted that the Treasurer’s accounts are kept in accordance 
with the following schedules, which are not printed as they are quite 
extensive. These schedules are kept filed for reference by members of the 
Society in the Treasurer’s office. (A) Back dues, (B) Current dues, (C) 
Accounts receivable for advertising and publications from members and 
non-members, (D) Members paid in advance, (E) Due non-members, (F) 
Printing (sundry, BULLETIN, Proceedings and reprints), drawing and 
engraving and editor’s salary, (G) Inventory of Proceedings, BULLETIN 
and reprints, (H and I) Expenses of meetings, (J) General expenses such 
as postage of all kinds, telegrams, advertising of publications, expressage 
and freight, clerical assistance, insurance, committee expenses, Secretary ’s 
salary, etc., (K) Expenses of the Treasurer’s office. 

Respectfully submitted, 
W. O. Wiey, 
Treasurer. 


SECRETARY’S REPORT FOR 1913-1914. 


There is nothing of special interest to report this year except to state 
that an endeavor has been made to carry out the instructions of the 
Council and to systematize the work so that it could be turned over to 
the next secretary in as complete a form as possible. The Secretary has 
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had effective co-operation from Mr. A. C. Stevens and Miss Edith M. 
Wilkinson, who have attended to much of the routine work of the Society. 

The Secretary had the opportunity of visiting a large number of edu- 
cational centers during the year and found much interest in the work of 
the Society in each. 

The accessions to the membership have been unusually large this year 
as a result of the operation of the following plan: Each member in an 
educational institution was asked to furnish, on a convenient form, a list 
of possible members in his own and allied departments. On each sheet 
sent out was a list of all local members. The response to this request was 
general and an excellent list was prepared as a result. The men whose 
names were suggested were invited to join and printed matter was sent. 
To many sample copies of the BULLETIN were mailed under the post-office 
regulation allowing ten per cent. of the number of the paid circulation to 
be sent out as sample copies. The members of the Society were also 
requested to invite their friends to join. The institutional membership 
has made an encouraging start with about fifty institutions. Very few 
invited have declined and about one-half have joined. It is only neces- 
sary to demonstrate the value of such membership to double the number 
of institutions on the roll. 

The members have responded readily to requests for contributions to 
the BULLETIN and there is always more copy on hand than can be imme- 
diately used. As the publication is always three months or more behind 
the receipt of papers, members should be patient with the Publication 
Committee. 

The publications have circulated well this year under the influence of 
an active advertising campaign. Nearly 10,000 circulars advertising the 
Syllabus of Mathematies have been sent out and the result has been 
satisfactory. A large number of volumes of PROCEEDINGS have also 
been sold. 

A plan was put into operation which has simplified retail sales and 
relieved the Treasurer’s office of a mass of detail. The weekly sums of 
money collected through the Secretary’s office during the year have been 
surprisingly large. The routine is this: When an order is received it is 
filled from the Secretary’s office or from Lancaster (in the case of large 
orders) and a triplicate statement or invoice is made out in one operation. 
Each has a serial number. One is sent to the purchaser and acts as a 
bill, one is retained as a permanent record, and the other is retained 
until the remittance is received when it is forwarded with the remittance 
to the Treasurer. The same procedure is followed with dues paid 
through the Secretary’s office and with all entrance fees. The remit- 
tances are forwarded to the Treasurer when from $50 to $100 has ac- 
cumulated, i. e., every week or two in the busy season, accompanied by 
a check list. 
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The Secretary’s office has, as far as possible, standardized all routine 
operations and has records of the sequence of duties following the 
receipt of an application, the death of a member, the publication of an 
issue of the BULLETIN, etc. Scrap books contain samples of all forms, 
printed or otherwise duplicated. 

The endeavor has been made each year more strongly, to keep the 
Council posted as to every detail of the work as it progresses during the 
year. Frequent circular letters have been sent the members and the 
result is a very large ballot on every question submitted for ballot. 

The Society has purchased for the Secretary’s office, from time to 
time, the necessary appliances and we have now excellent furniture for 
filing purposes and typewriter, small printing press, etc. As this 
equipment is not inventoried in the Treasurer’s report it is mentioned 
here for purpose of record. 

On retiring from the secretaryship after five years the present incum- 
bent desires to record the sense of pleasure and appreciation which he 
feels and his regret that his present professional work is of such a 
nature that routine work for the Society can be no longer carried. 
There could not be a more satisfactory line of work as the field is large 
and co-operation unlimited. The Society has a most loyal membership 
which responds to every appeal. 

Respectfully submitted, 
Henry H. Norris, 


Secretary. 
APPENDIX. 
BULLETIN ADVERTISING By MONTHS. 

Month. 1912-13. 1913-14. 
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ADDRESS OF WELCOME ON BEHALF OF 
PRINCETON UNIVERSITY. 


BY JOHN G. HIBBEN, 
President of the University. 


President Anthony and Members of the Society for the Pro- 
motion of Engineering Education: We feel highly honored that 
you have chosen Princeton for your meeting at this time. We 
teachers of non-engineering subjects look upon you with a 
great deal of envy, particularly those in my own profession, 
. the teaching of philosophy, for we have nothing that is tangi- 
ble, nothing that is visible, to deal with. So we must fall 
back upon the ideas within our own minds and those which we 
ean gain from books. You are dealing with the substantial 
realities of life; your work is visible to all. It was a member of 
one of your professions, was it not, who when twitted by a medi- 
eal friend in regard to a monument which he had made, turned 
and said, ‘‘My dear sir, our mistakes are above ground; yours 
are all beneath it.’’ Not only are the mistakes of engineers 
above ground, but their successes are above ground also. I 
look upon the engineering profession with a great deal of 
pride for what it has accomplished, particularly within the last 
generation. This sentiment I shared with Mr. Grover Cleve- 
land who, when a resident at Princeton said to me, in referring 
to his young son, ‘‘I would rather see that boy become a man 
able to build a great bridge than anything else in the world.’’ 
This man of affairs, this great administrator and statesman, 
desired for his boy the ability which you. as engineers, possess. 

You are dealing with the material things of life, your prob- 
lems are presented to you in substantial form, you ean have 
them before you, and yet you are not dealing wholly with 
particular instances or with the material situation in your 
thinking. A few years ago a young mining engineer went 
West from Princeton. He returned after a time and I took 
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the opportunity to ask him his opinion as to the chief element 
in the success of a young engineer. After a moment’s thought 
he replied, ‘‘He should be a man who does not lose his head 
when he finds himself confronted by a new situation.’’ That, 
I take it, is a very fair definition. It is the new situation 
which confronts one that is important. 

In taking up a new piece of work the engineer might say 
that it is like a piece of work upon which he was engaged a 
year ago and proceed, with formulas ready at hand, as he had 
done before. Perhaps an engineer could have conducted his 
enterprises in that way twenty-five years ago but he could not 
do so at the present day, with the accelerated speed at which 
the professions are moving. In the new situations which con- 
front one day by day new problems must be solved. In study- 
ing their problems, engineers become philosophers. Perhaps 
you may not like that classification ; but remember that Aristotle 
defined the philosopher thus: ‘‘ All mankind is divided into 
two classes. There are the men who know the past, and this is 
most valuable information, then there are those who know the 
causes of these facts. The latter are the philosophers.”’ 

We shall accept that definition, and classify the engineers 
henceforth as philosophers. More than a generation ago, the 
eminent mathematician Professor Griffith drew a distinction 
between the technical engineer and the scientific engineer. 
By ‘‘scientific engineer’’ he meant what Aristotle meant when 
he spoke of the philosopher as the man who understood the 
causes of facts and things. Professor Griffith cited as a typical 
example of the scientific engineer, Professor Fleeming Jenkin. 

I have said that you deal with things, the substantial entities. 
You do, and you do not, for if you dealt merely with brick 
and mortar, with reinforced concrete, and only that, you would 
make no progress. All the material things must be taken up 
in the mind, and upon them there must be a play of ideas. 
We speak of working with concrete instances, but back of the 
concrete instance there must be the grasp of the abstract prin- 
ciples of mathematics, physics, mechanics, and so on, through 
the whole range of the philosophy of nature. The man with 
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this grasp is he who commands the tangible, the particular, 
situation. You are allies of nature, whose laws are not merely 
a limit set to your operations. They are suggestions to you 
of the means you must employ to effect certain ends. 

In a current theory of pragmatism is the idea that the only 
test throughout the world is a verification, a putting to the 
test. Engineering is the profession, of all professions, that 
does not dare to proceed by trial and error. When a bridge 
is built it will not do to wait for the first train to go over it 
and test it. The designer must know beforehand that it will 
bear a certain load with a comfortable factor of safety. This 
can be done by the man with a grasp of universal fundamental 
principles. To the extent to which he has such a grasp he is 
able to speak with authority. I do not believe there is any 
other profession in which the end of an enterprise is known 
from the beginning. These enterprises must constitute an un- 
broken line of successes. Experimenting may be done in the 
laboratories, but when an actual enterprise is entrusted to the 
engineer’s hands, he must be able to say to his clients, ‘‘I 
know what the result will be.’’ 

There is the supreme test in the final verification when work 
is finished and put to use, but that is not the fundamental 
ground of truth, which must lie back of that in the funda- 
mental principles. This is a constant spur in the engineer’s 
work, that, by the very nature of the profession, whatever is 
undertaken must be done supremely well. The philosopher 
may write an essay which, when published, may be torn to 
pieces and in a few years he may be compelled to confess it a 
total failure. But it is not so with the engineer’s work which 
must stand or fall and, as it stands or falls, tests the integrity 
of the worker. No one has more graphically described this 
than Rudyard Kipling, who tells of a young man who built a 
bridge over the Ganges River. When a great flood arose this 
young engineer sat by his bridge through all the darkness of 
the night and its storm, watching it, for he felt that he would 
be judged by the result. As he watched the storm and the 
bridge, he thought of a fellow engineer whose great water- 
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works had been swept out to sea. He remembered that this 
man had died of a broken heart. He remembered another 
young man whose bridge had been swept away by a storm, and 
the shame on the man’s face after the disaster. Then he said, 
‘‘In my profession no excuses are taken. The Government 
may listen to me when I make my report; but I shall be judged 
by the men of my own craft, and by my bridge, whether it 
stands or whether it falls.’’ 


RESPONSE ON BEHALF OF THE SOCIETY. 


BY GARDNER C. ANTHONY, 
President of the Society. 


President Hibben: I have the privilege and pleasure of ex- 
pressing to you the appreciation of this society for your warm 
welcome and for your excellent words concerning engineering. 
I accept your definition and I shall go farther and accept the 
philosopher as an engineer. You have already qualified as 
an engineer by writing your essay on ‘‘Secondary Strains.’’ 
I think I may term this your thesis on secondary strains, by 
which you have qualified in engineering. 

You have gone farther than to consider the secondary 
strains in materials. While the weakness of the materials 
proved disastrous in the Quebee Bridge, to which you al- 
luded, you have dealt with the more important Secondary 
Strains of character. Certainly the loss of character is 
greater than that of material construction. We welcome you, 
therefore, to the profession of engineering. 


ADDRESS OF WELCOME ON BEHALF OF THE 
STATE OF NEW JERSEY. 


BY HON. JAMES F. FIELDER, 
Governor of the State of New Jersey. 


Mr. President, Ladies and Gentlemen: When the invitation 
was extended to me to attend this session I was glad that my 
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engagements were such that I could come in a sort of official 
capacity and say to you that the State of New Jersey feels 
very much honored that you have chosen our State, and this 
place in our State, for your meeting. I feel very fortunate, 
indeed, that I happen to be the one who occupies the chair of 
Chief Executive at this time, so that I have the privilege of 
presenting to you an official welcome on behalf of all our 
citizens. 

When you opened your session yesterday the freedom of 
Princeton was extended to you. I want to extend that freedom, 
if you desire to go outside the confines of this beautiful town, 
and assure you that all of us in the State will be very glad to 
have you visit our other communities. We believe that the 
people of New Jersey are among the most hospitable people in 
the country, so that, in extending to you the freedom of the 
State of New Jersey, I do so with the assurance that you will 
be made heartily welcome wherever your inclination leads you. 

To those of us who have been educated in other professions 
engineering is very much of a mystery and I am not going to 
attempt to speak to you on that subject. We see only the 
result of your research work, your achievements, your works 
of construction, and we marvel that it is possible for the brain 
of man to accomplish them with such accuracy. 

But I do know something of the interests of the State of 
New Jersey in educational matters. Having been connected 
with our State Legislature for several years before I became 
Governor I have had the opportunity to see what the State has 
been doing in educational lines. I believe that there is no 
other state of the Union which devotes, in proportion to its 
population, more time, attention and money to the cause of 
education. Our public schools, including high schools and 
normal schools, are State institutions supported by State con- 
tributions to a very large extent. You know for yourselves 
what our colleges are, what work they are doing and what 
progress they are making along modern educational lines. 
I believe that your meeting here will mean not only a great deal 
to you but that it will also serve as an incentive to us. 
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I am looking forward with pleasure to being present to-night 
at the commencement of a Normal School where several hun- 
dred young men and women will be graduated, after a thor- 
ough and systematic training has been given to them. Most of 
them will become teachers in this State. I believe that the 
Newark Normal School, also, graduated last evening nearly one 
hundred and fifty young men and women of whom practically 
all have already secured positions as teachers, mostly in this 
State. You see, therefore, that as far as teaching is concerned 
we are doing our part in turning out well-equipped and 
trained teachers. Some of these will take up higher courses 
perhaps in engineering. 

In conclusion let me express the hope that you will have a 
profitable, interesting and pleasurable session; that you will 
so enjoy your visit that you will wish to come again. 


RESPONSE ON BEHALF OF THE SOCIETY. 


BY GARDNER C. ANTHONY, 


President of the Society. 


Your Excellency: On behalf of this society I wish to express 
sincere appreciation both for your presence and for your 
kind words of welcome. We have sensed this welcome ever 
since we entered your domain, and to an increasing degree. 
It will be our desire and earnest effort to do something to con- 
tribute to the welfare of education here, as you have already 
done for the states of the Union. It is one of the helpful and 
healthful signs of the times that we are to-day realizing the 
spirit of codperation among states, cities and educational 
institutions. It is particularly gratifying. to-day that we 
have in you both the representative of the State and the 
President of the Board of Trustees of Princeton University. 
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ADDRESSES OF WELCOME ON BEHALF OF THE 
PRINCETON ENGINEERING ASSOCIATION. 


BY KNOX TAYLOR, 
President of the Association. 


Mr. President, Ladies and Gentlemen: In speaking for the 
Princeton Engineering Alumni Association I wish to say that 
we are greatly pleased to have this visit from the Society for 
the Promotion of Engineering Education. Your visit cannot 
but stimulate Princeton’s interest in engineering. Princeton 
has taken on new activity in this direction; and I am sure that 
in her plans for the future she will be largely guided by the 
deliberations of your excellent society. It is a very great 
pleasure to us to have you here. 

We appreciate the reference your President has made to 
our Society.* Princeton has not a large body of engineering 
alumni but they are very active. 

I assure you again of the pleasure we have in weleoming 
you here and I hope your visit will mean as much to you as 
it does to us. 


BY CHARLES HOUCHIN HIGGINS, 
Secretary of the Association. 


Mr. President and Members of the Society: It is a real 
satisfaction to take part in extending Princeton’s welcome to 
you. Since those days two years ago when, with the atmos- 
phere at a similarly high temperature, I made your acquaint- 
ance in Boston, I have wanted to see you in Princeton. It is 
an honor to have you here. We expect and trust you will do 
us good and we hope that your stay in Princeton will do you 
good; that you may receive from Princeton’s spirit and tradi- 
tions and find an atmosphere well suited to the carrying on 
the conferences and the working out of results, which are the 
reasons for your coming together. 

*In introducing Mr. Taylor President Anthony had referred to what 
the Society has done. 
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To all of you, interested as you are in the education at our 
colleges, the opinion of Mr. Larry Doyle, of the New York 
Giants, will be encouraging. After witnessing the recent 
Princeton-Yale baseball game in New York, Mr. Doyle con- 
fided to the daily press, that ‘‘ You certainly can learn as much 
at these colleges as you can in any bush league in the country.’’ 

Princeton has, from the first, taken her part in preparing 
men for the nation’s service. But the service required varies 
from generation to generation. To-day, the engineer is re- 
quired as never before in the history of our land. I do not 
express this as my opinion, but as the opinion of the man on 
the street. Between the Revolution and the Compromise of 
1850, one and one half billion acres of land were added to the 
public domain and of these the fertile sections were given to 
the settler almost for the asking. Swift settlement of this vast 
territory gave abundance, resulting in cheapness and plente- 
ousness of food, clothing and shelter. Probably in no period 
were the people so easily fed as during this time of public 
land distribution in the United States. 

Now the country is filling up, the land is occupied, and we 
have come under the law of diminishing return. In the period 
referred to, the virginal fertility of the soil was reduced, 
large trees, near at hand, were felled and minerals near the 
surface or otherwise easy of access, were removed. The old, 
free-handed, wasteful days have passed. A result of the 
application of the law of diminishing return is the high cost 
of living. 

The country has been skimmed. Only by new processes 
and by exact methods which, I take it, is what engineering is, 
may we hope to maintain our standards. An engineer has 
been defined as a man able to do for one dollar what anyone 
can do for two. It is because of the hope that this is true that 
people are turning to the engineer. The West is in advance 
of the East in much of the new development, but everywhere 
there is an awakening and turning with hope to engineering 
training. This is shown in increased consideration and honors 
accorded to engineers. 
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If the hope of the nation for better conditions is to be 
realized, the results must come from the training that you 
men are providing in the colleges. This movement is only in 
its beginning, hence the importance of conferences such as 
these. Methods must differ in different places, as there must 
be differences in needs and material, but there is a broad 
underlying basis of this thing called engineering education, 
which you gentlemen have come together from all over the 
land to find out through interchange of views. 

Princeton’s determination to extend her engineering courses 
is not a change, but a development of her oldest and most 
cherished traditions, to train men for service. 

I cannot close without saying a word regarding the Prince- 
ton Engineering Association, which was formed a few 
years ago among the alumni of Princeton interested in engi- 
neering. We found such associations existing among the 
alumni of some colleges and received real assistance in forming 
our association from the Harvard Engineering Society. In 
fact, it was from the workings of that Society that our deter- 
mination to form an association was inspired. It has been a 
lot of fun for us and we hope of some use to the University. 
At any rate, it has been of real use to us, making us better 
acquainted with each other and with the members of the 
faculty, with whom some of us who had been out of college 
for a time had fallen out of touch. 


RESPONSE ON BEHALF OF THE SOCIETY. 


BY GARDNER C. ANTHONY, 
President of the Society. 


Messrs. Taylor and Higgins: On behalf of the Society I 
thank you and the Princeton Engineering Alumni Association 
for your cordial welcome and for the part which you have had 
in connection with this meeting. I have been at work with you, 
in the interests of this Society, for two years past and I know 
that you and the other officers of your Association have been 
responsible for much of what we have enjoyed here. 
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PRESIDENTIAL ADDRESS, 


BY GARDNER C.. ANTHONY, 
Dean of the School of Engineering, Tufts College. 


The first paper printed in the proceedings of this Society 
treated of ‘‘The Ideal Engineering Education,’’ and although 
we have realized somewhat of this ideal during the twenty-one 
intervening years, no serious-minded educator can rest satis- 
fied with the present condition. Our technical colleges and 
high schools, together with the allied interests of the industrial 
and vocational schools, are creating new ideals necessitated by 
modern demands until the goal of the engineering educator is 
still just over the horizon. As it is the business of this Society 
to deal with ideals, as well as to discover the means for their 
realization, I shall avail myself of the privilege accorded the 
President for the free expression of his own theories and ex- 
periences to review certain phases of the development during 
these twenty-one years, with the acknowledged intent of 
focusing your attention on one ideal which I believe should 
exert a powerful influence in promoting greater unity in 
education. 

Almost the entire history of engineering education dates 
from the Civil War, previous to which there was little instruc- 
tion of an engineering character given. But during the period 
from 1861 to 1876 the pioneer work was done and the founda- 
tion laid for a new type of education built of new methods for 
scientific training and new subject matter. From that time 
the demand for trained men to fill a new profession has devel- 
oped an issue between the so-called cultural and vocational 
courses, which has widened the breach between these two 
forms of education causing a prolonged controversy largely 
based on misunderstandings. This was partly due to the 
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addition of new subject matter, but more particularly resulted 
from the tendency to abandon courses which were formerly 
regarded as essential to academic education. The decline of 
the lecture system and the development of laboratory methods, 
together with an approach to affiliation between theory and 
practice, have forced the higher education out of the cloister 
and into the market place with its attendant good and evil. 

Much of this division was due to a failure on the part of 
educators to appreciate the inadequacy of the older peda- 
gogical systems to meet the requirements of new science teach- 
ing, and also to the reluctance of teachers to abandon, or 
suffer an abbreviation of, subject matter which was supposed 
to possess some inherent cultural value apart from its educa- 
tional uses. This evil has been most noticeable in institutions 
out of which technical schools have grown and in which not 
infrequently a conflict between the two ideals has continued 
for years. It has resulted in a shallowness on the side of 
letters due to too great freedom in election, and a narrowness 
on the side of engineering due to too great specialization. 
Unless my view of the situation is badly distorted it would ap- 
pear that the educational pendulum has now reached its 
extreme oscillation toward vocational education and is about 
returning toward that point which should mark a greater 
unity in the objects of education regardless of the diversity of 
paths which must ever tend to become more divergent. May 
not the time be near at hand when we shall cease the attempt 
to make an engineer during the undergraduate period but 
more broadly prepare him for the graduate school of experi- 
ence; when we shall think less of educating engineering 
specialists and more of men, well trained in character as well 
as mind; when it will not be a question of Greek or thermo- 
dynamics but of the best all-round training for the indi- 
vidual. 

The present educational chaos through which we are pass- 
ing is the product of influences scientific and pedagogical, 
economic and sociological, which have developed largely 
within the lifetime of this Society. But, until the present 
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day, no serious attempt has been made to study the great 
field of engineering education in college and secondary school, 
in shop and industrial school, as well as to determine the rela- 
tion of the engineering school to its prototype the American 
college. In 1907, Professor Dugald C. Jackson, then President 
of this Society, proposed the appointment of a joint committee 
representing the American Society of Civil Engineers, the 
American Institute of Mining Engineers, the American Soci- 
ety of Mechanical Engineers, the American Institute of Elec- 
trical Engineers, the American Chemical Society and the 
Society for the Promotion of Engineering Education, to 
‘‘examine into all branches of engineering education, includ- 
ing engineering research, graduate professional courses, under- 
graduate engineering instruction, and the proper relations of 
engineering schools to the secondary industrial schools or 
foremen’s schools, and to formulate a report or reports upon 
the appropriate scope of engineering education and the degree 
of codperation and unity that may be advantageously arranged 
between the various engineering schools.’’ Unforeseen delays 
have prevented the realization of this end until the present 
year, when, as you have already learned, the work is not only 
organized but actually begun, being conducted under the 
auspices of the Carnegie Foundation for the Advancement of 
Teaching. What the findings of this board may be we cannot 
predict at present but they will surely be of great assistance 
in solving some of the educational problems which confront 
the engineering institutions of to-day. 

Engineering, having become a profession, is demanding an 
education supposedly distinct from other types. Manual 
training and commercial schools have been established as 
forms of high-school training; industrial and vocational edu- 
cation is striving for recognition in the public school systems, 
and the war-cry of efficiency has gone into the very sanctum 
of the educational cloister. Can it be that we of this age are 
so unique in our mental development that we differ greatly 
from the educators of past centuries, or is it that the melting 
pot of our day contains so much of a high-speed mixture that 
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our composition bears no likeness to that which was worked 
without the aid of the high-pressure modern educational 
systems? Permit me to draw a sample of this mixture for 
your analysis, 

When we remember that the greater number of technical 
schools have been a growth from the old type of college and 
not on an independent foundation, it will account for some of 
the differences which have grown up between letters and 
science. This was fostered by an apparent encroachment on 
the prerogatives of the former and seemed to tend toward a 
prostitution of learning to trade. In this type of institution 
the growth of engineering has frequently resulted in its segre- 
gation from the school of letters and the organization of an 
engineering department, or school, with its own faculty and 
independent courses. These new schools have tended to de- 
part from the recognized essentials in subject matter and 
treatment, promoting an unwholesome competition antagonis- 
tie to unity in sentiment and action. The neglect of the 
classics for subjects of a utilitarian character resulted in a 
defense of subject matter in place of its readaptation to 
changed ideals and modern demands. 

A second type of institution is that which has had a separate 
foundation and is of an acknowledged scientific or engineer- 
ing character. This type has done yet more to widen the 
breach between the old and new education by independent 
development toward a definite technical training. For fifty 
years schools of this type have been founded and developed 
along the lines which were laid down with such apparent wis- 
dom by the pioneers of technical education and these schools 
have been influencing rather than being influenced by the 
schools of the first. type which were grafted on the parent 
stock. 

A third type is that of the state institution in which both 
academic and scientific courses have been planted at the same 
time and grown up in comparative harmony, although they 
have been greatly influenced in their aims and methods by 
their prototypes, the American college and the technical school. 
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Having been closely identified for more than twenty years 
with the creation and development of a technical school in 
a college of the first type, I can enumerate some phases of this 
development which must be common to institutions of that 
class and may help to characterize the educational mixture 
now being submitted for analysis. My object in so doing is to 
consider the treatment of these evils for their elimination and 
the production of a greater unity in education. 

The first step in the historical development of an engineer- 
ing department was commonly through the expansion of the 
scientific courses already existing, and the introduction of new 
courses which were of a distinctively engineering character. 
These changes required faculty approval and more or less 
concerted action on the part of those interested in the new 
department. This was naturally followed by special com- 
mittees, or administrative boards, leading to partly related, or 
independent faculties, and separate schools. With the in- 
creased registration in engineering schools and the corre- 
sponding decrease in the number of liberal arts students, a 
sense of fear was developed for the maintenance of educational 
standards which seemed to be threatened by a loss of interest 
in subjects supposedly essential to a liberal education. Such 
a state of mind was not conducive to a sympathetic interest in 
a movement toward the readaptation of the subjects commonly 
taught to meet the new conditions, but rather tended toward 
distrust of a movement which threatened such a disturbance 
in educational creeds. This was most marked in the older 
colleges out of which technical schools had grown, and where 
not infrequently engineering students were made to feel that 
ithey belong to a different, if not an inferior, class. It led 
instructors in the school of letters to expect less of the engi- 
neering students in such courses as language and thus created 
a lack of confidence in, and distaste for, subjects taught by the 
schools of liberal arts. Such of these subjects as were pre- 
scribed to the engineering students were generally conceded 
to be a sort of cultural dose which would be efficacious in 
neutralizing the professional tendency of the education, but 
with which it had little relation. 
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This regard for subject matter which might be possessed of 
some latent influence, the exposure to which might produce 
some efficacious results, has been a fetich too long worshiped 
not only by schools of liberal arts but by engineering schools, 
and has led to much of the controversy which has divided 
schools of art and science. It has been chiefly responsible for 
the shortening of the arts course so as to insure the getting of 
a cultural spray before immersion in a technical bath sup- 
posedly free from cultural germs, or it has lengthened the 
engineering course to five and six years in order to obtain the 
same end, namely, that of passing through a cultura) treat- 
ment before entering upon a technical and wrongly conceived 
non-cultural stage. In recent years too it has led to the un- 
necessary multiplication of engineering courses by the sub- 
division and extension of former courses and with the accom- 
panying evils of early differentiation. 

Also, the inducements which an engineering education has 
seemed to offer for a short cut to a lucrative profession, or at 
least a fairly good job, has reacted on the secondary schools 
and inoculated them with the same evils that possessed the 
college. The natural development of the ideals of engineer- 
ing education in the preparatory school was through the 
manual training school which, however, has rapidly tended 
toward a highly specialized technical school of high-school 
grade having a great variety of technical subjects too fre- 
quently uncodrdinated, and seldom articulated with the col- 
lege or technical school, greatly to the discredit of the latter. 
Again, it has tended toward the industrial type of school, and 
while attempting to serve its original purpose has poorly 
served the industries. 

From the foregoing you will observe that I am emphasizing 
three evils that appear to have grown out of engineering edu- 
cation: first, the unfortunate breach which developed be- 
tween letters and applied science resulting from a failure on 
the part of teachers to appreciate the difference in methods 
necessary to approach the two classes of mind; secondly the 
undue importance ascribed to subject matter in colleges of 
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letters and science; and thirdly, the great differentiation in 
subject matter toward which engineering schools have tended. 
But the three may be included in the one charge of failure 
to codperate, to codrdinate, to maintain unity. 

The solution so commonly recommended and already alluded 
to is that of applying our present system to the attainment of 
this end by giving our engineering students a preliminary 
education in language and the humanities before subjecting 
them to the supposedly narrowing influences of the technical- 
ities of professional study; to superimpose their professional 
work on a foundation consisting of a layer of preparatory 
study, later to be surmounted with successive layers of lan- 
guage, history, economics and other subjects not usually 
coérdinated; or to extend their training by increasing the 
years alloted to college education, always in the belief that we 
are turning out a finished product. In that belief, too, we 
frequently revert to the methods employed in our youth, and 
to the experience of our fathers under the influence of the 
great educators of the past. We regret that the increased de- 
mand for education, and the machinery of education have 
made it impossible for the student to sit at the feet of the 
master and receive the direct influence of the refined and fully 
matured life, rich in the great truths which lie outside the 
text-book and the lecture-room. But it is useless to lament the 
changed conditions which make our ideals so difficult of 
attainment, even in the fast disappearing small college. The 
day of the educational trilogy of Mark Hopkins, the student 
and the log, has passed. But a great opportunity will be 
ours when we shall come to recognize that composite Mark 
Hopkins which can be created from the perfect codrdina- 
tion of the many minds of which our institutions are com- 
posed; when all these individual ideas shall cease to operate 
in their narrow and isolated channels and unite in the one 
great deep stream of intelligence flowing quietly in harmony 
to serve the highest ends of education. With the strength 
which lies in this sort of unity, the smallest and most meagerly 
equipped institution, even with mediocre teachers, may rival 
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the most richly endowed and best equipped school, if the latter 
ignore the unity to be obtained by coérdination. Without the 
unity which comes from coéperative work on the part of 
teachers and the realization of the true spirit of codrdination, 
we shall make but slow progress in the bettering of our edu- 
cational condition. Nor do I confine myself to a criticism of 
the college only, for this is equally true of all grades, and 
between all grades. It must operate to remove the artificial 
barriers which we have set up between the several grades; to 
abolish the abrupt transition between preparatory school and 
college, which surely cannot be justified by the statistics in 
the recent report of the Carnegie Foundation, in which we are 
informed that previous to admission but 55 per cent. of col- 
lege students have attained the grade prescribed by our higher 
institutions of learning as ‘‘college grade.’’ The courses of 
training in our English, classical and manual training schools 
should lead to the higher education, independent of the sub- 
jects taught, and dependent only on the character of the 
training. I would also include the commercial and industrial 
schools in this category, having no sympathy with, or belief 
in, the theory that a vocational selection can be made which 
shall determine at an immature age the unfitness of a youth 
for a higher education, shunting him into a special training 
which will debar him from higher schools. Specialized train- 
ing at an immature age is narrowing to the community as well 
as to the individual and emphasizes the horizontal stratifica- 
tion of society. If there is a democracy in education it lies in 
the possibilities for the removal of a lad from the caste of his 
parents, his family, or his community and permits him to 
cherish and perhaps realize the ideals of the several strata of 
intellectual development. This was emphatically stated in a 
report by our Committee on Industrial Education, as follows: 
‘In America all schooling should lead primarily to the eleva- 
tion and development of the individual and only secondarily 
to a greater material prosperity.’’ I am no advocate of lower 
standards for entrance to college, but I would never dam the 
streams which might flow there. Neither am I discouraging 
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any form of vocational training that is properly codrdinated 
with the high school or the college, save that which serves 
industrial interests only by raising a barrier to higher 
education. 

As the several educational streams leading to the highest 
education should coérdinate their courses with the local voca- 
tional interest, so should the technical school serve the inter- 
ests of those students to whom a full course is not desirable, or 
possible, as well as those who may continue beyond the pre- 
seribed courses. There are many students who would profit 
greatly by two years of college work and who should be able 
to leave at the end of that time without a sense of failure or 
disgrace because of the incompleteness of their training. 
Moreover, the way should be made possible and attractive for 
a return to study whenever the conditions are favorable. 

The courses in technical schools as well as in colleges have 
been, and are, too self-centered for the best results. This has 
been due somewhat to our inheritance of independent depart- 
mental work which has permitted and even encouraged iso- 
lated instruction in unrelated subjects, and frequently by 
those whose lives have been narrowed by too much specializa- 
tion. The competition which has developed among the several 
departments of technical training has also led to that which 
seems to be an evil, namely, an attempt to teach too advanced 
subjects in the several departments, thus leading to an early 
specialization of courses. 

The real measure of the development of a student cannot be 
accurately weighed in intellectual units. Acquaintance with 
subject matter does not serve to prove a man’s fitness to serve 
his fellow men. Wisdom is a quality and not a quantity 
measure of mind. I welcome the realization by the Johns 
Hopkins University of a movement toward which I have 
aimed for more than a decade, namely, a general course for 
all engineering students continuing for three years and fol- 
lowed by one year of elective work of a special character. The 
marked differentiation between the courses in mechanical and 
electrical engineering has not tended toward the making of 
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better mechanical engineers or better electrical engineers. 
The divisions among the several departments of civil engineer- 
ing have, I believe, been equally unfortunate. I go farther and 
deplore the great barriers which have been raised between 
civil and mechanical engineers in the four-year undergraduate 
course. My experience has led me to believe that many col- 
lege students are unable to make a choice of professions at the 
end of two years, some are unable to choose wisely before the 
close of the third year, and some discover the error of their 
choice after graduation. This opinion is based on an experi- 
ence with courses which for some years have permitted no 
differentiation before the junior year, and only a partial 
differentiation during that year. Hereafter the mechanical 
and electrical courses will be identical previous to the senior 
year. 

But, the specialist exclaims, ‘‘How can I maintain the high 
reputation of my department unless the fundamentals are 
taught early in the course and the subject pursued continu- 
ously thereafter?’’ Possibly this may be difficult, but until 
one has codperated with cognate departments and persuaded 
them to weave the thread of his specialty into the warp of 
other courses he does not know the possibilities open to him 
for lessening the prescribed time and perchance broadening 
the specialty. Of course he will be called upon to do the same 
for others, if the codperative spirit prevails, and in so doing 
the influence of his own work may be greatly extended until 
he is surprised at the number of departments with which co- 
ordination may wisely be effected. 

It was once regarded as an absurdity to attempt to establish 
intimate working relations between such departments as Eng- 
lish and pattern making, or even for the department of 
English to have dealings with the Philistine of the engineer- 
ing school, save that necessary to the interests of humanity in 
exerting such an influence as might better his commercialized 
condition. 

And yet I have seen these same student engineers win 
literary laurels in competition with their fellow students in 
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‘‘arts’’ courses by themes on the drama and art, and the 
writing of stories. This condition was not attained however 
until the English of the engineering school was segregated 
from the arts course, and conducted by sympathetic instructors 
who studied the viewpoint of the engineering student and who 
finally coérdinated their work with such departments as draw- 
ing, mechanic arts, physics and surveying. 

But ‘‘Why should segregation be necessary?’’ I am fre- 
quently asked, ‘‘Are not the established departments in our 
arts course competent to conduct this work?’’ And my 
answer is, emphatically, ‘‘Yes, so far as the ability to supply 
all the required information is concerned; but no, when the 
necessary appreciation of the student point of view is con- 
cerned.’’ The natural reasoning powers of the engineer, which 
we labor to develop, lead him to pass judgment on the useful- 
ness of courses, and he is quick to condemn those studies which 
do not seem to be related to his major subject. Give him an 
appreciation of the truth concerning the importance of lan- 
guage, which engineering teachers have been all too slow in 
recognizing, and you will have no cause to lament his enthu- 
siasm. He must be made to realize that all the technical 
knowledge of which he can possibly possess himself may be of 
little use unless he can avail himself of the avenues for mar- 
keting these products, and that the great trunk-line is his 
mother tongue. Then he will be as enthusiastic over his Eng- 
lish as he is over his technical studies. He may also be taught 
to see that he cannot better develop his mother tongue than 
through the knowledge and practice of other languages. For 
this reason alone I believe in the requirement of at least one 
foreign language in a technical school, and much of one rather 
than a smattering of two or more. 

But there is a by-product in this codrdination of language 
and engineering which is generally lost sight of, namely, a 
love for literature and art such as this type of mind would not 
receive through another source. I have heard the greatest 
enthusiasm expressed for the study of such electives as the 
drama and Greek archaeology by senior engineers, and only 
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because of the growth in appreciation due to the pursuit of 
language studies for engineering ends. I know this is a 
reversal of the ‘‘orthodox’’ cultural method but is it not the 
business of the educator to discover the means best suited to 
the end rather than to subject all types of mind to our 
stereotyped systems? Is it not our duty as educators to ex- 
tend the vision of our pupils beyond the technical horizon; 
to open to them a vision of the fields of learning not included 
in their professional studies, and if this can be attained only 
by an inversion of pedagogical methods, shall we sacrifice our 
students to our methods? It is almost universal to order the 
courses of a dinner with the meats preceding the sweets and 
I tried to bring up a child under this régime only to learn 
later that I was violating the demands prescribed by nature, 
which required cake for the first course to insure a good relish 
for the meal; but, like most educators, I stuck to the system 
for a long time before submitting to such heresy as a ‘‘cake 
cocktail.’’ 

The opposition to the manual training idea, against which 
our lamented Calvin Woodward so valiantly and successfully 
fought, was an example of this persistence of the educator to 
perpetuate a long-established method instead of diagnosing 
the state of mind of the student. The failure to recognize the 
cultural value of engineering courses by scientific as well as 
classical teachers is due to the same cause. But how are we 
to diagnose these several phases of our educational malady and 
prescribe the correct treatment for all classes of students? I 
believe this can be accomplished only through codrdination, 
and codrdination means codperation, and codperation always 
implies some yielding of our supposed rights and pet ideals 
to others. This requires a love for the development of the 
individual student which is paramount to the maintenance of 
our own professional hobby. 

It is the teacher and not the subject or the equipment of 
buildings and apparatus that makes the enduring institution ; 
but until teaching is unified to a much greater degree we shall 
fail to attain that degree of educational efficiency which will 
enable us to reach the limit of our ideal. 
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Success in teaching is much less dependent on an exhaustive 
knowledge of a subject than on the ability to make a judicious 
application of the right quality and quantity. Profound 
learning should serve as a reservoir, the volume and head of 
which will command the respect of the student, but which 
requires great judgment to control, that it may not be turned 
on indiscriminately in such volume and pressure as to drown 
that which it was intended to nourish. It is much easier for 
the teacher to acquire the necessary knowledge for teaching 
than to properly dispense it, since to do the latter requires a 
knowledge of the individual which is rarely adequate to the 
needs. My experience leads me to believe that few instructors 
have the wisdom, the patience and the imagination necessary 
to diagnose properly the intellectual condition of a student. 
It is the highest test that can be applied to a teacher. The 
discovery of the cause for failure is often the work of an 
expert and should be the goal for which every teacher should 
strive, but by his unaided efforts the instructor is seldom 
equal to the task; he needs the example, the inspiration and 
the wisdom which come from codperative work, as well as an 
understanding of his duty toward the individual. No sue- 
cessful teacher of engineering can live to himself within the 
cloistered walls of his own subject. Not only must he co- 
operate with his fellow teachers in codrdinating his work with 
theirs, but he must feel the pulse of the world about him, and 
not only the engineering world but every noble life interest 
with which he can codperate. It is my belief that the spirit 
of this influence is most needed to promote a greater degree of 
unity not only in engineering education, but in all education. 
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